Abstract: 1,4-Dihydropyridines were aromatized to corresponding pyridines using stoichiometric selenium dioxide at ambient temperature in a yield of 87%~98%.
Introduction
1,4-Dihydropyridines are calcium antagonists (1), antitubercular agents (2) , and neuropeptide Y Y1 receptor antagonists (3). They possess neuroprotective (4), platet anti-aggregration (5) , and antidiabetic (6) activities. Aromatization of 1,4-dihydropyridines has received considerable attention owing to the fact that 1,4-dihydropyridine-based calcium channel blockers are oxidatively converted to pyridine derivatives by the action of cytochrome P-450 in the liver (7). In addition, the corresponding pyridine derivatives show antihypoxic and antiischemic activites (8) . 1,4-Dihydropyridines can easily be synthesized by Hantzsch condensation of aldehydes, β-keto esters, and ammonia or ammonium acetate (7b, 9). 1,4-Dihydropyridines have been aromatized to pyridines by various reagents such as KMnO 4 (10), HNO 3 (11), DDQ (12), NaNO 2 (13), Zr(NO 3 ) 4 (14) , Cu(NO 3 ) (15) (19) , Pd/C (20), Pt(II) complex -hν (21), GSNO (22) , and O 2 -activated carbon (23) . Despite these intensive efforts, most of the reported oxidation procedures require long reaction time, utilize strong oxidants in large excess, and afford products with only modest yields. In particular, the aromatization reaction with these reagents leads to dealkylation of the 4-position or formation of side products (11, 24) . Therefore, the development of more effective methods for aromatization of 1,4-dihydropyridines is still necessary.
Selenium dioxide was widely used for the oxidation of a methylene group activated allyically or benzylically, or by an adjacent carbonyl group (25). Here, we wish to describe a simple and efficient precodure for the aromatization of 1,4-dihydropyridines with selenium dioxide at room temperature (Scheme 1).
Our initial attempts to aromatize 1,4-dihydropyridines (1a) as a test case in EtOH, CH 3 CN, or THF at ambient or thermal conditions led to corresponding pyridine 2a in very low yield (<40%). But the aromatization of 1a in acetic acid occurred smoothly to give the expected pyridine at room temperature in 96% yield. The success of this reaction prompted us to examine the aromatization of some 4-alkyl, aryl, and alkenyl 1,4-dihydropyridines under the same conditions. All reactions proceeded efficiently within 20~60 min to provide the corresponding pyridines in good yields (87%~98% , Table 1 ). With respect to the yields of the products, a 1:1 mol ratio of 1,4-dihydropyridines and selenium dioxide in HOAc was optimal. The salient features for this procedure are milder reaction conditions, shorter reaction time, higher yield, avoidance of dealkylation or debenzylation at C-4, and stoichiometric oxidants used. Moreover, this is a simple procedure for the separation of the products.
Conclusion
An efficient and simple procedure for the aromatization of 1,4-dihydropyridines to correponding pyridine derivatives with stoichiometric selenium dioxide was developed.
Experimental
In a typical procedure, a mixture of 1a (165 mg, 0.5 mmol), selenium dioxide (66 mg, 0.5 mmol), and HOAc (4 mL) was stirred at room temperature for 30 min. After completion monitored by TLC, the reaction mixture was quenched with a satd. aqueous NaHCO 3 solution and the red solid selenium was filtered off. The filtrate was extracted with Et 2 O. The organic layer was washed with water, dried over anhydr. MgSO 4 , and concentrated to give the pure product 2a (156 mg, 96%), mp 63-65°C (lit. value (14) mp 62 to 63°C). Under similar conditions, various substituted 1,4-dihydropyridines were converted to corresponding pyridines (Table 1) .
Diethyl 2,6-dimethyl-4-(p-fluorinephenyl)pyridine-3,5-dicarboxylate (2g)
Yellow solid. 
